ATP-dependent CA(2+) transport in endoplasmic reticulum isolated from roots ofLepidium sativum L.
Endoplasmic reticulum membranes were isolated from roots of garden cress (Lepidium sativum L. cv Krause) using differential and discontinuous sucrose gradient centrifugation. The endoplasmic reticulum fraction was 80% rough endoplasmic reticulum oriented with the cytoplasmic surface directed outward and contaminated with 12% unidentified smooth membranes and 8% mitochondria. Marker enzyme analysis showed that the activity for endoplasmic reticulum was enriched 2.4-fold over total membrane activity while no other organelle activity showed an enrichment. All evidence indicated that the fraction was composed of highly enriched endoplasmic reticulum membranes. Ca(2+) uptake activity was measured using the filter technique described by Gross and Marmé (1978). The results of these experiments showed an ATP-dependent, oxalate-stimulated Ca(2+) uptake into vesicles of the endoplasmic reticulum fraction. The majority of the transport activity was microsomal since specific inhibitors of mitochondrial Ca(2+) transport (ruthenium red, LaCl3 and oligomycin) inhibited the activity by only 25%. Sodium azide showed no inhibition. The transport was likely directly coupled to ATP hydrolysis since there was no inhibition with carbonylcyanidem-chlorophenylhydrazone. The transport activity was specific for ATP showing only 36% and 29% of the activity with inosine diphosphate and guanosine 5'-triphosphate, respectively. The results indicate a Ca(2+) transport function located on the endoplasmic reciculum of garden cress roots.